A study was undertaken to evaluate the relationships between body condition score (BCS), parity and serum hormonal profiles (progesterone (P4) and estradiol -17β (E2)), and resumption of postpartum ovarian cyclicity on (primiparous (n=19) and multiparous (n=59) Montbeliard cows. The BCS was measured at calving, using a 1 to 5 point scale according to the Edmonson (1989) The results of the current study provide an evidence of a negative correlation between calving conception interval and secretion of P4 and E2.
Introduction
The postpartum period plays a pivotal role in cattle reproduction, having an important influence on reproductive performance (Peter et al. 2009 , Lucy 2007 . Early resumption of ovarian activity in postpartum cows is required to achieve calving to first service and conception interval of 55 and 85 respectively, which are necessary targets if 365-days calving interval is to be attained (Savio et al. 1990) .
Serum progesterone levels are nearly undetectable until about 30 days postpartum (Taylor et al., 2003) . Plasma P4 concentrations were used to indicate when the cow had returned to normal estrous cycles. Evidence of corpus luteum activity was defined as either plasma progesterone concentration greater than 1ng/ml (Staples et al. 1990 , Mojtaba et al. 2012 . Plasma progesterone profiles have been suggested an objectively reliable method for evaluating ovarian function activity (Opsomer et al. 1998 , Royal et al. 2000 .
It has also been suggested that a BCS at calving, which is largely a consequence of nutrition level before calving, is used for determining the length of post partum period cow in higher body condition have shorter anestrous period (Osoro & Wright 1992 , De Rensis et al. 2008 ). In addition, Mouffeok et al. (2011) reported that undernutrition and low BSC was disordered plasma concentration of reproductive hormones, low follicles and poor oocytes quality. Several authors have noted a linear relationship between post partum body condition loss and fertility (domecq et al. 1997) . Richards et al. (1986) showed that both the interval to first oestrous after calving and interval to conception are associated with BCS at calving. Contradictory information's are reported on effect of parity in the resumption of the ovarian activity in postpartum. Several researchers have reported that primiparous cows had a longer post partum interval (Tanaka et al. 2008 , Adrien 2011 , primiparous cows present shorter anestrus than multiparous cows (Kawashima et al. 2006) or no effect of parity was observed (Cavestany et al. 2009) .
The major of studies in Algerian Montbeliard cows in semi-arid region have reported morphoproductive characters, milk production and reproductive performance of the cows was evaluated using parameters of fertility: calving to first service interval, calving to conception interval and services per conception. In our region, no published information available concerning their, resumption of ovarian activity in post partum period and the use of serum progesterone and estradiol profiles in post partum reproductive management of montbeliard dairy cows is still not well practiced in Algeria. For this reason, the objective of the current study was to evaluate the progesterone and estradiol profiles in resumption of postpartum ovarian cyclicity and their relationship between body Condition Score, parity and calving to conception interval on montberliard cows under Algerian semiarid climate.
Materials and Methods

Animals, Management, and Diets
In the present study, 76 Montberliard dairy cows reared in public farm in North East of Algeria were divided in two groups: primiparous (n=19) and multiparous (n=57) that calved between Jun 2011 and December 2012. The climate is semi-arid, with cold winters and hot and dry summers. During the period of this study, the cows were managed as normal; they were kept at an in or outdoor paddock with a free stall system, milked twice a day, and offered a total mixed ration ad libitum consisting of grass, corn silage and concentrate twice a day, with mineral supplements according to their requirements for maintenance and production. They were confirmed clinically not to have periparturient diseases, calving difficulty, uterine infection and general reproductive problems. Cow's having common diseases, mastitis, puerperal and lameness were excluded in the study. The BCS at calving attributed to each cow was carried out by visual assessment by the same technician: animals were classified using a 1 (very thin) to 5 (very fat) (Edmonson et al. 1989) .
Uterine Involution
Timing of uterine involution was 31 ± 1.12 and 33 ± 1.5 days in multiparous and primiparous montbeliard cows, respectively (P= 0.1). Uterine involution is considered to be complete when both uterine horns have returned to their non-gravid size in their normal location on the pelvic floor and to their normal tone and consistency.
Blood Sampling
Blood samples (6 ml) were collected, via jugular vein using sterile 10 ml Vacutainer ® tube without anticoagulant, from each animal starting at days 30 (uterine repair and involution), 40, 50 and 60 postpartum for analyses of serum progesterone and estradiol-17β. Blood simple were centrifuged immediately at 3000 rpm for 15 min and serum samples were stored at 4 °c until hormones analyses were performed.
Serum Hormonal Analysis
The concentration of serum (228 samples) progesterone and estradiol-17β were measured by a specific method chimiluminescent immuno-assay using the kit (Immunotech kit; UK) and clinical chemistry automated analyzer (Immulite 1000) in Setif hospital, laboratory, Algeria. The sensitivity of the assay was 0.1ng/ml (P4) and 1pg/ml (E2).
Reproductive Parameters
Reproductive performance of the cows was evaluated using the calving to conception interval (days from calving to conception as defined by pregnancy detection based on transrectal ultrasonography).
Resumption of Ovarian Cycling Activity
Resumption ovarian cycling activity was monitored by measuring daily progesterone concentrations in samples collected after 30, 40 and 50 days postpartum. Progesterone concentration patterns were used to determine the occurrence of resumption of ovarian cycling activity. An increase of progesterone concentration above the average progesterone baseline of individual cows in three consecutive samples that exceeded 1 ng/ml was used to determine the occurrence of resumption of ovarian cycling activity.
Statistical Analyses
All data are then subjected to several statistical analyses to study the relation between body condition score and parity on variability of blood hormone and its role in resumption of postpartum ovarian activity and calving conception interval.
The data were presented as least square mean (LS mean ±S.E.). A two step classification was used to separate classes with different BCS at calving. The analysis of variance One-way ANOVA was used to analyze the variability of progesterone and estradiol -17β concentration by postpartum stage. A Bivariate Pearson correlation was performed to estimate the relationship between parameters and to determine how these were related to each other over time. The significance level was set at 0.05. All analyzes were performed by SPSS 18.
Results and Discussion
Dynamic change of post-partum hormonal profile, BCS at calving and calving to conception interval
The serum concentration of reproductive hormones is presented in Table 1 . Progesterone concentration increased throughout the postpartum period related to a greater frequency of ovulation and formation of corpora lutea as the postpartum progress. Serum estradiol -17β was significantly higher on day 40 and 50 than day 30 postpartum, however; it decreased at day 60 postpartum (13. 468 ±1. 515) reflecting a variable follicular activity during postpartum period and cows were most likely to become pregnant
Effect of parity on BCS at calving on calving conception interval
The best performance was recorded in multiparous cows (BSC = 3.037±0.060) whose reproductive conception interval was shorter (75 ±2.888). However, the reinitiation of ovarian cyclicity was delayed in primiparous (BSC = 2. 61±0.097) and they was consistent with a larger interval (104±5.097) from parturition to conception. The interaction effect of BCS at parturition and parity was significant only for the reinitiation of ovarian cyclicity. 
Effect of parity on serum progesterone profiles
Analysis of hormone profile in serum revealed that P4 concentration was affected by day postpartum and parity (p< 0.010). For primiparous cows, P4 did not exceed 0.5ng/ml in serum until after d50 postpartum. In contrast, Multiparous serum P4 concentration in multiparous was greater than 0.5 ng/ml at 30 d postpartum. The difference in the interval from parturition to the first progesterone detected was accompanied by difference in fertility between primiparous and multiparous cows. 
Correlation Analysis
Correlation analysis (Table 3) showed that P4 concentration in cows was positively correlated with their BCS at d30, d40, d50 and d60 postpartum (r = 0.630; r = 0.603; r = 0.622 and r = 0.467, respectively; P<0.010). Additionally, the BCS at calving was positively correlated with estradiol concentration at d30(r = 0.628), d40 (r = 0.612), d50 (r = 0.444) and d60 (r = 0.294) (P<0.010). Furthermore, BCS at calving was strongly and negatively correlated with CCI (r = -0.704; P<0.010). The results of the current study provide evidence of a negative correlation between calving conception interval and secretion of P4 and E2 for all days postpartum.
Impact of BCS at calving on progesterone concentration profile
Fat and moderate cows have a higher concentration of serum progesterone at 30d (0.914 ng/ml vs 0.411ng/ml respectively), at 40d (1.155 ng/ml vs 0.727 ng/ml respectively) and at 50 d (1.375 ng/ml vs 1.104 ng/ml respectively). Contradictory, a lower level of serum P4 was detected in lean cows at 30d (0.129 ng/ml), at 40d (0.331 ng/ml) and at 50 d (0.630 ng/ml).
Impact of BCS at calving on estradiol -17β concentration profile
Circulating estradiol -17β was elevated in fat and moderate cows at 30 d (26.183pg/ml vs 18.754 pg/ml) increased and stabilized at 40 d (26.725 pg/ml vs 21.199 pg/ml) and decrease after 50d (24.042 pg/ml vs 21.109 pg/ml). But, in lean cows, the concentration of estradiol -17β tended to be higher at 40d and 50d (16.262 pg/ml vs 17.641 pg/ml respectively). The present work focused on the study of ovarian activity during the postpartum period in Montbeliard cows and their relationship with hormonal profiles (P4, E2), BCS at calving and parity. Reproductive performance of dairy cows is influenced by the ability to resume estrous cycles early postpartum. In the current study, the level of P4 indicated precisely the presence or absence of a corpus luteum (CL) and reflected its size and activity. The found P4 concentration is in agreement with that recorded in plasma of dairy cows (Jazayeri et al. 2010 ). In the current study, serum levels of estradiol -17β and progesterone were gradually increased by day postpartum determining the reestablishment of postpartum ovarian activity. Such results corroborate with observation of Savio et al. (1990) . Studies reported that the analysis of serum progesterone profiles offers the most reliable method for diagnosing ovarian function and providing an accurate measure of fertility (Pushpakumara et al. 2003) , and has been used in a number of previous large scale studies (Opsomer et al. 1998 ). Petersson and their collaborators (2006) indicated that a normal profile consists of a period of low progesterone level after calving followed by increasing concentrations that are indicate of the first postpartum ovulation. Furthermore, a positive correlation between P4 concentration and parity was established. Similarly, Petersson et al. (2006) found that cows in first parity had a higher incidence of atypical progesterone profiles and subsequently a longer interval from calving to conception than cows of higher parity. This matter may be explained by the fact that he metabolic profiles might differ between young cows and older one; because young cows are still growing but generally produce less milk (Wathes et al. 2007a) . Additionally, a possible alternative speculation may take into account a difference in progesterone metabolism between primiparous and multiparous cattle.
The present data have demonstrated an increase in estradiol -17β concentration in pluriparous than in multiparous cows. Results suggest that values of estradiol concentrations in cows increased with parity as prior studies showed (Zhang et al. 2010) . This result was not in agreement with that obtained by Grimard and their collaborators (1995) , who reported that the lower estradiol concentrations in primiparous cows compared with that in multiparous cows might bring about more follicular waves and longer delayed ovulation. Similarly to our work, Tomomi et al. (2008) indicated that most primiparous cows have the first pattern, however; most multiparous have the second pattern of follicular development during the post partum period, suggesting that the longer interval from calving to the first ovulation in primiparous cows than in multiparous cows is due to repetition follicular wave of non-ovulatory follicles. A preovulatory rise in oestradiol concentration was observed during the process of the first dominant follicle growth in multiparous cows, whereas a low level was continued in primiparous cows regardless of the first dominant follicle development.
Finding that BCS at calving had an effect on postpartum period may seem surprising since BCS at calving is often correlated with Negative Energy Balance (NEB) which affects postpartum anovulatory period (Justyna et al. 2011) . Greater NEB, as indicated by a lower BCS, in the postpartum period cause lower peripheral concentrations of luteinizing hormone (LH), which act synergistically to promote ovarian follicular development (Lucy 2000) . The NEB adversely affects the number and size of large ovarian follicles (Beam et Butler, 1999) , interferes with ovulation, and also decreases plasma progesterone and estradiol -17β concentrations. The combined effect of reduction in both LH and insulin Growth FactorLike I (IGF-I) may compromise ovarian follicular growth and development. This matter may lead to an increase incidence of inactive ovaries, ovarian cysts and non-functional corpora lutea in the postpartum cows, resulting in a prolonged interval to first ovulation after calving and delayed post partum resumption (Hemanta et al. 2005) . Hemanta et al. (2004) found a low level of progesterone and oestradiol, and the longer calving conception interval in lean and moderate cows compared with fat cows was illustrated in the current results.
It has often been suggested that the body condition score at calving and the energy balance status are some of the most important factors affecting the reproductive performance of dairy cows (Osoro & Wright 1992 , Beam & Butler 1999 , Hoedemaker et al. 2009 ). There is clear evidence from a number of studies that decreased prepartum nutritional intake, as reflected by reduced in body condition score at calving, prolongs postpartum interval (Diskin et al. 2003) . A recent review described that an excessive (>4.0, scale 1-5) or insufficient (<2.0 point) BCS value at calving reduced the subsequent fertility rate in dairy cows (Montiel and Ahuja, 2005) . It has been reported that a loss of 1 point of BCS (scale 1-5) after calving significantly reduced fertility in dairy (Gaines 1989 ) and beef cows (Wright et al. 1987) , cows that had sufficient BCS before parturition. Our results is in agreement with such finding in fact a founded positive correlation with BCS at calving and parity indicate that fat and moderate cows body condition had a shorter interval from parturition to first luteal activity than cows with thin body condition. Similarly to results described by Graham (1982) ,increases in calving condition score shortened the postpartum interval to oestrous and increased the percentage of cows that were cycling at 30, 50, 70, and 90 days postpartum. However, Renquist et al. (2006) showed no correlation between postpartum interval and BCS either 3 or 6 months prior to calving. The current study showed that the reinitiation of ovarian cyclicity was delayed in primiparous montbeliard cows and this was consistent with longer intervals from parturition to first service and to conception in these animals. Such results are consistent with previous findings where primiparous Holstein-Friesian cows tended to have longer intervals to first ovulation, detected by blood progesterone analysis, as compared with multiparous cows (Lucy et al. 1992) . Additionally, Agabriel et al. (1992) reported a delayed calving interval in primiparous Charolais and Limousin cows compared with multiparous cows. Tomomi et al. (2008) demonstrated that the influence of parity on days from calving to first ovulation was significant among primiparous and multiparous cows under similar good body nutritional conditions. The mean interval between calving and first ovulation in primiparous cows was longer than that in multiparous cows. It is possible that the influence of parity on the resumption of ovarian cycle is modulated by the different factors from the nutrition-related changes during the postpartum period in dairy cows. These results are agreed with study of Darwash et al. (1997) finding that there was a positive relationship between parity and length of time from parturition to ovulation in British Friesian dairy cows. In agreement with our results, Wiltbank (1970) documented an effect of parity on intervals from calving to first oestrus of 92, 67, 60 and 53 days in 2, 3, 4 and ≥ 5-year-old cows, respectively. Osoro and Wright (1992) reported no effect of parity on calving conception interval.
Conclusion
In Conclusion, the results of the current study suggest that the BCS at calving is responsible for significant effects on the resumption of postpartum ovarian activity in montbeliard dairy cow under Algerian semi-arid climate, as assessed by serum progesterone and estradiol -17β concentrations during the post partum period. The influence of parity on day from calving to calving conception interval was significant among primiparous and multiparous cows. Fertility in dairy cows reflects the cumulative influence of metabolic, endocrine, postpartum period, and BCS which seems the most important factor. However, the complex interactions of all these factors must be considered and controlled, if we want improving our understanding and develop new strategies to increase fertility in dairy cows.
